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August 8,2002
Mr Melvtn and Lerah ParkerP.O. Box 609Libby, Montana 59923
RE; Comments on Raimy Creek / Kootcaai River Bank RestorationProjec t Design
Dear Mr. Parker
Water Consulting, Inc. (WCI) is in receipt of the U.S. Department of Transportation's(USDOT) preliminary design plan for the Rainy Creek / Kootenai River BankRestoration project near Libby, Montana. Per your request, WCI has reviewed the planset and o f l e w the f o l l o w i n g comments on the technical components of the project design.
Reference Reach Anarytia
In. a memorandum dated May 7, 2002 to Peter Borowiec, PE from Bob Retinick andDarrel Stordahl, PB, it was indicated "COM conducted a reference reach study ofapproximately 220 feet of Rainy Creek located immediately above the Screening Plantproperty." Addi t ional ly , it was noted, "Tte reference reach will be characterized basedon the Rosgen classi f ication system (Rosgen, 1996)." WCI assumes that CDMcompleted a Level III stream channel stability and characterization analysis for both thereference reach and project area to evaluate degree of geomorphic departure, potential,and to assist with development of the design plan geometry. Attached to this letter is astandard f orm used to complete the Rosgen analysis referenced by CDM. Thisattachment is one component of the Rosgen methodology for designing impaired streamreadies and ia endorsed aa a mandatory requirement by the U.S. Fish and WildlifeService on all proposed stream mitigation projects. Since CDM indicated they conducteda Rosgen classification and characterization, we assume this information is readilyavailable as h is the primary component of the Rosgen analysis. Aa such, we arerequesting the information contained hi the attachment to ibis letter be completed byCDM and made available for review by WCI (see attachment, Morphological
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Characteristics of the Existing and Proposed Channel with Oage Stat ion and ReferenceReach Data, Rosgen, 1996),
Channel Encroachment
The proposed channel design indicates additional placement of 1.79 - 2.0 ft. diameterriprap along the existing channel margins of Rainy Creek and MDT Class II riprap f romthe new bankfull channel edge to the top of the existing rip-rap. The design bankfu l lwidth on the riffle sections will measure 10.0-ft. with a mean depth of 2.0 ft, resulting ina channel w i d t h / d e p t h ratio of 5 (reference Sheet No. 9 of Plan Set). Reference reachinformation collected by WCI on a stable reference reach of Rainy Creek indicates anaverage w i d t h / d e p t h ratio of 7.8. Does the reference reach data support a w i d t h / d e p t hratio of 57 With placement of additional riprap above bankfull election, what w f l l theresulting entrenchraem ratio measure? What type of channel is proposed by CDM in theproject area? A d d i t i o n a l l y , based on review of existing channel conditions, a significantlength of the projec t channel di splays widths leas than 10.0-ft. To achieve the designchannel dimensions of 10.0 ft. (width), the contractor will have to excavate portions ofthe existing channel to expand the bankful l width. The design plans do not indicate/ where expansion of the bankful! channel is proposed in order to meet the minimum widthof 10 ft.
Assuming an average bankful l channel depth of 2.0 ft., average energy grade Une (i.e.water surface s lope) of ,073 ft/ft., the resulting shear stress generated in the channelduring bankful l f l o w conditions will exceed 9.0 lbs/ft2. The existing channel material isnot competent to withstand these boundary conditions. WCI recommends expanding theactive channel width to increase the bankfull channel w i d t h / d e p t h ratio. It is alreadyapparent that the existing channel is not competent to maintain vertical stability asevidenced by isolated vertical incision of the channel this past spring. Increasing thew i d t h / d e p t h ratio will reduce boundary shear stress and make the channel bottomperimeter sediments touch less susceptible to scour and mobilization. As noted in WCI'sHydrobgi c Review of Rainy Creek Restoration Project (February 27,2002), it was notedthat the existing crosa-section dimensions of the project area deviate from the referencedimensions. In particular, the constructed bankful l cross-sectional area is approximately43% less than the reference ttack Thi s apparently resulted from encroachment on thechannel from riprap revetment. WCI f a i l s to see how placement of additional rockencroachment within the active channel will increase cross-sectional geometry to theappropriate dimensions. Addi t i onal ly , f o l l o w i n g f i e l d review this spring, it is apparentthat sh i f t ing and failure of existing rock riprap that was i n s u f f i c i e n t l y keyed has resultedin further displacement of cross-sectional area. Rather than place additional rip-rapwithin tbe active channel, WCI recommends expanding the existing channel dimensions,where necessary, to f a c i l i t a t e establishment of the proper channel w i d t h / d e p t h ratios,cross-sectional area, and entrenchment ratio. Placement of additional riprap iscompletely unwarranted for this geomnrphic setting.



H U 1 2 2000 9 ! 2 3 H M H P L H S E R J E T 320O p . 4

/ WCI would request a more detailed evaluation of the e f f e c t s of additional riprapplacement (above bankfiiJl stage) on f l o o d f l o w conveyance. This was not adequatelyaddressed in the design.
Channel Hydraul i c s
To validate the proposed channel design dimensions proposed by COM, WCI wouldrecommend a HEC-RAS model be completed for the project reach to evaluate bankful lhydraulics, boundary conditions, conveyance, and predicted low f l o w , bankful l , and f l o odf l o w water surface elevations. The use of FlowMaster, as noted in the COM report, is notappropriate software for calibrating channel hydraulics in a dynamic open channel systemsuch as Rainy Creek, The equations used in FbwMuster deal mainly with uniform flow.Uniform f l o w refers to hydraulic conditions in which the f l o w depth, channel discharge,and f l o w area do not change over a channel reach with constant section characteristicssuch as shape and material. These conditions are only met when the channel bottomslope and the frict ion sbpe are equal. Since Rainy Creek will have an undulatingbodform p r o f i l e between pool and riffle sections, the channel characteristics will varys igni f i cant ly and uniform f l o w criteria will certainly not be characteristic at any f l o wstage. As such, use of FlowMast er to calibrate the design channel geometry and openchannel hydraulics is inappropriate.

/ J - V a n e Structures
The proposed "j vane structures1' are straight rock vanes, versus j-vanes that arecomposed of a curved rock throat resembling a 'j' (see Photo 1). The placement of vanestructures on the plan view design should be modif ied to maximize their e f f e c t ivene s s inreducing near-bank stress. Given the armored nature of the existing and proposedstreambanks, bank erosion is unlikely in this setting. Rather than install straight '>vanes" as indicated in the COM report, WCI would recommend use of j-hook vanes.These types of vanes are mote e f f e c t i v e at promoting pool formation in the near-bankregion and di s s ipat ing instream energy. Vanes are t y p i c a l l y placed at the upstreaminflec t ion point of the meanders and spaced according to radius of curvature and channelslope to mmrimiyy their e f f e c t ivene s s as both an energy dis s ipation and habitat formingstructure. In lieu of more detailed design Information, the f o l l o w i n g location changes arerecommended:

Station and Bank Tie Point2+56
4+61
5+05 (appxox)5+68

2+70, Left Channel Edge viewing downstream4+85, Right Channel Edge viewing downstream5+1S, L e f t Channel Edge viewing downstream5+35
WCI also requests the dimensions of the j-vara structures, in particular:

1. The length and slope of the vane arms, and
2. T h e p r e d k ^ e d m a x i m i m i K o u r d e r A h a n d f b o t m g d e ^ o f a l l s t n i c t u r e s .
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The f o l l o w i n g photo demonstrates the use of j-hook vanes on a larger stream system inColorado.

Phoio l . Typica l j-book vanestructure. Note effectiveaes* atreducing near bank stress amiforming pool tebtiBt.

Pool Geometry and Design
Pools have been incorporated in the design to provide for energy d i s s ipa t ion and f i s hhabitat However, the spacing, as d i sp layed on the design plan sheets, is not consistentwith the spacing measured from the upstream reference reach. As noted in W C P sHydro log i c Review of Rainy Creek Restoration Project (February 27, 2002), steps andpool s , with an average spacing of 12- f t , dominated the b e d f o r m p r o f i l e . The ratio ofsteps to b a n k f l l l l channel width ranged from 1.0 - 13, which it t y p i c a l for these streamtypes and gradients. The design proposed by CDM and USDOT indicate an average poolspacing of 100 - 200 ft (range). This spacing deviates s igni f i cant ly from those measuredon the upstream reference reach. WCI would recommend a minimum step-pool spacingof 12 - 15 ft. to provide for adequate energy dis s ipation in the project reach.
The use of grout ia not necessary in these types of stream environments. WCI hascompleted over 200 stream restoration projec t s over the past seven years on stream. ranging in size f r om 2 - f t , to over 200 ft in width. WCI has yet to utilize grout as a scourprotection measure or to f a c i l i t a t e sealing of the channel materials on any of theseprojects . This non-native material will e f f e c t i v e l y reduce intergravel f l o w in the poolenvironments, which in tun, will inhibit potential spawning, gravel retention in pooltailouta, and reduce the quality of the pool habitat for f i s h utilization.
in terms of the pool geometry, what ia the maximum predicted head d i f f e r e n t i a l on theindividual pool structures during low f l o w and bankfr l l f l o w conditions? What is thedesigned energy grade line of the poo l s relative to the average reach slope? These
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calculations should be incorporated in the design to address pool hydraulics and theire f f e c t ivene s s and function.
Culvert Instal lat ion
The design plans indicate installation of an additional 48-inch corrugated metal pipe.While this addition will increase the conveyance capacity of the crossing, it is highlyl ike ly that split f l o w conditions will create an even shallower f l o w depth during low f l o wperiods, thereby accentuating the crossing as a f i s h passage barrier during certain periods.Has a f i s h crossing analysis been completed for the design for all a f f e c t e d species and ageclasses? Has the sediment transport function of the double culverts been assessed?
Thanks you for the opportunity to comment on the proposed mitigation plan fbr RainyCreek. In conclusion, WCI does not advocate the types of methods being proposed fbrthe site. In addition to using non-native materials such as excessive riprap and grout, itappears as though fundamental geomoiphic evaluations have either been omitted f r omthe design plans or altogether not considered. There are many so f t er type treatmentsavailable that would retain the natural appearance and function of Rainy Creek whilemeeting the project goals and objectives developed by USDOT. If USDOT would tike toentertain use of these alternative methodologies, we would be more than willing to assisttheir staff with development of a geomorphically-based design plan.
Sincerely,
Water Consulting, Inc.

J o h n M . Muh^ldSenior Hydro l og f e t Matt Daniels, P.E.Hydraulic Engineer

cc: Mike Header, Montana Department of Fish, Wildlife & ParksVicki McGuiie, Lincoln Conservation DistrictDoug McDonald, US Army Corps of Engineer &
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V A R I A B L E S

Stream type
Drainage area(»q.mi.)B a n k f u i l wid thCM
Bankfui l mean(d*r)
W i d t h / d e p t hratio (wtmdbu)
B a n k f u i l croaa-sec t ional area(A.)B a n k f u i l meanvelocity (yw)B a n k f u i ldischarge, c f s
(Q^F)B a n k f u l lM a x i m u m d e p t h
( d m i x )Max d^dbM ratio
Low bank heightto max. dtiw ratioW i d t h o ff l o o d prone area
(Wn»)Entrenchmentratio (vv/w 0 , f)Meander l e n g t h
f L m )Ratio ofmeander l e n g t hto b a n k f u l lwidth (U/Whk,)

E X I S T I N GC H A N N E L PROPOSEDR E A C H
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Range:
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Range:

• M e a n :Range:
Mean:Range;
Mean:
Range:
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17.

18,

16-

20.

21.
22.
23.

24.

25.

26.

27.

28.

29.

30.
31.

Radius Ofcurvature (R e)
Ratio of rad iu s ofcurvature tob a n k f u l l width
( V W b H )Belt w i d t h (wb| t)
Meander width
ratio ( W b h / W b w )
S i n u o s i t y(streamt e n t h / v a l l e yd i s t a n c e ) 00V a l l e y s l o p e( f t / f t )Average d o p e(««*> = (sw.v/k)Pool s l o p e
( S f O O l )

Ratio of pools l ope toaverage s l o p e
<»*»1/Sbtf)Maximump o o l d e p t h
(deool)Ratio of poold e p t h toaverage b a n k f u l ld e p t h
( d ^ o i / d f c k f )Pool width
( W p o o t )
Ratio of poolwid th tob a n k f u l l w i d t h( v W w b k j )Ratio of PoolArea to B a n x f u l lAreaPool to poolapac ing ( p - p )

Ratio of p-ps p a c i n g too a n k f u l l width
( p - P / W b k f )
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Range:Mean:
Range:

!

Mean:
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Mean:
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Range:

Mean:
Range.Maarv.
Range;
Mean:
Range:
Mean:
Range:Mean
Range.
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